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Abstract of JP1 1204887 
PROBLEM TO BE SOLVED: To decrease an 
operating voltage and a threshold current of a 
GaN based compound semiconductor device, 
by selecting suitable contact metal, and 
bonding the metal to a P-GaN contact layer 
under suitable heat treatment conditions. 
SOLUTION: An ohmic electrode is composed 
of Pt contact metal 2 laminated on a P-GaN 
contact layer 1 and butt metal 3 composed of a 
thick Au film. The Pt contact metal 2 acts as a 
barrier to migration of the Au butt metal 3 to 
the P-type GaN contact layer 1 . The Pt contact 
metal 2 does not act as a diffusion barrier to 
Ga, so that Ga diffuses from the surface of the 
P-GaN contact layer 1 to the inside of the Pt 
film 2. The surface of the P-GaN contact layer 
1 where Ga diffuses to the outside and N is 
excessive acts as an excellent ohmic contact 
to the Pt contact metal 2, so that improvement 
effect of ohmic characteristic is remarkably 
obtained at a heat treatment temperature of 
300 deg.C. 




Data supplied from the esp@cenet database - Worldwide 



://v3.espacenetxom/textdoc?DB=EPODOC&IDX=JP11204887&F=0 



9/4/2006 



V 



CM>B*MM* (J P) «2) & m # W & (A) (UMWHHMWWI 

-204887 

(43)&WB ¥j£ll¥ (1999) 7£30B 



(51) IntCl. 6 BteWIH^ 

HOIS 3/18 

H 0 1 L ?.\/28 3 0 1 

// H 0 1 L 33/00 



F I 

HOIS 3/18 

H 0 1 L 21/28 3 0 1 Z 

33/00 C 



*&M* 3 OL (4 9 H) 



(21)tHB#^ 


*SB¥10-7668 


(71){HSA 


000003078 












(22) H 1KB 


¥J£104P(1998) 1/I19B 




#jS;ilii;i[KTH^t5»il|BT72#Sfi 








(72)«W# 












♦we;iiiwiitm*K*i«Dic£W 1 #*fi 


8c 
















(72)fgl»t 


»« =fW 










#WE;i|flUl|(«TMlK<MflDtC»r i #ffis 


















(74)«SIA 


2ffl± (*6£) 





(54) i&wa&m wB8mm*irr* i mmim 



(57) [£*;] 

[■HI pIGa NM^)fi»**-S 7 ^tf 

P mGa.NmcOa>?? Y*?)Vh LTV 
0 pIGaNSffiKGa?: 
A u 'JTkUPt Sr«® LT £ fc 
Ga««fltra7r-f/l'tllHiU pIGaNSItV 



2 0.1 



O.Cto- 



Ni/Au 



PJ/Au 

J 



(V/Au 



V/PtAu 



3mW,50'C 
A PC 



5000 
*#M (HH) 



J0O000 



(2) 



*WH¥1 1-204887 



fFie-fb^^f^s^*®^^^^^ 3 y 9 9 v * 9 

)Vk. 

V99Y* 9Mzn.m%tl&V) 9)\>k . 
9MzZ hnm^fitz^v 9)Vk frh 

sis. 

[91*12] Buffing? b^/Vl±~ ^SKktH 
f , Co, V, C r, Ru, Rh. JkXf I rOVY$**l*» 

W, Ta, Mo, Re, Os, Tc, RXf Z r <7)\,*-ftl 

1 o£-§rtr£ fc ki-ftiit^ 1 ! i faa^fSffiin:« 

[00 0 1] 

tfIH-V ^^^toilSSffiffifivS:^"- 5 -y 
[0002] 

$ii, ^<<7)m>?pP^fi : ^ix'C#^. L*»U $>ft§ 

[0003] i^rPom*W 1 oti. tMtmJEk U-1f 3* 
3t<0 L £ V # v k Tft ft . 

«G a NJMW»««** v^^WNWfrCft 0, Zti 

< -T ft £ k =SrV^Cl k X'fo ft . 
[00 04] ZCDtltb. tCplGaN (OTp-Ga 

-fax %)V^—<r> z. k X'fo ft . 
[00 0 5] Ltztfr,X. M$I3>99h*9/\'k LX 
itifcftfftVV^^N i cr> X o Sr&J&fr'ffl V>£>*U G a N 



[0006] #J;i(£, H. Ishikawa et al. : J.Appl.Phy 
s.,81 (1997) P 1315 [Z^hiXhXo^Z. 
9mf&Zbl,z£*)*-$-y9m&Z&SL£ob~$'& 

[0007] n-GaNc0%^(i, p - G a N KJfr^h. 

a 3j-_ $ . y rm&zn&z t ^m^^z^x-h^K 

Z<7)%^yt-S.-/9mmS(»^mit. zxv?7Y*9 
/KOTtffikSrft n -GaN3y?? r-Jf ^H^RSS* 

S>ft . 

[0 008] L#>LC:e9k#, tflRlfF.Chen et al.: E 
lectrochemical Society Proceedings, Vol. 96-11. (19 
96) p\22lZ?i.t>tL&£otiZ, m?-iiJK^«VMi-GaN 
h- jf £|?8£-fft G a NJlOltefta>iRi«#V^ t- 
ftL^Wft^ktf^ixT^ft. 

[0009] ^JxtfL. L.Smith et al. : J. Elect 

ronic Matrials, Vol.25 (1996) p805^^tt-& <t ^ . 

(HF) jRoaBMffii^ikft^^^^MtttSrfcfc^ 

+^lc^fit=5r3i--5 v9^y9 9Y\m^X^£ 

[00 10] i^iafc. P MS.VnSc7)GaNC^tr 

;M<0h'-^ha«*»<ti:k> XliGaN3 
y 9 9 Y mz£. t ft ^ a -y b * PtitH$ Srffi^" ft^ 
i6, I nGaNCOid^rS^ilg^h^V^^Ji^Ga 

Nfcrjy?? h^^^fc<50^ISltftC:i:^j; Off^ix 
L#>L, pIGaNWH- yN'V hilK5:«< t" 
ft^{±^tt±£O$iJ^'*>0, £ix5r5£flS-rftW5&^*S 

[ 0 0 1 1 ] G a N<7)^- S -y ^ ^ttKH^MSi^^ L 
T, GaiSSiJiOGaN < ffl V ^ it ft g 

§ilft. U* S L> ClWiGaigfilOGaN^M^-S 
•y ^ WttKWC^rffl k *L ">tih tzibX'it* < , G a N 
^O^ b b bJj!c*±0$iJ^C X ft tOT*4. ■r«rfct»ttft 

mmM& t,z a ^x , n <t)M^ij±* 4 ' g a omiffifc: Jt^T 

[00 12] U^T, »feilfcGaN«N^Ji.(G 

GaNS«ttfli<0*^r6-f, «fc»3lS««BK<0ftV^MOC 
VD (Metal -Organic Chemical Vapor Depositions^ 
^) , M BE (Molecular BeamEpitaxy <7)B&$W ^tfc 
V^i[i]«^±tft. ZCDtlUb, Nig*|^GaNSSr# 
ft £ k ti^^kiSSt t #i. A>ix-C v^. 
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[00 13] Z.<r>ftl. fi!#<7>N i iayf? Y*?)\>h 
f^GaN CD*- 5 v ^m&iZ^E t ft PJ»Si* B JJ 4> *»t= 
-T ft fc*>fcW»f **fr -5 fc^WHMRK:^ v ^X wmt ft . 
|29t^-f p~GaN^- 5 -y^^Siii. p-GaN 
Silt, 3>-?? h^/VSrSrf N iil2k. Au 

[0 0 14] CKOp-GaNfcfcf-fftN i/Aufi 
tt, p-GaNt1MI*<ifcWIB2Jitf)4IW&l!We« 

ftj£C<kft) C^SiiSidlCJPV^AuWl 3 aft*? 
N ill 2^'l4»J:o(:.f-;l'777L > pMGaN 

^H<7) 5 o xfcLbWi»A uii3 Tmhtihmm^ 

[0015309 ( a ) aaifii^aSrtr-o^^Buia 
«®8lT®* 1 4><7)Auc7)!f$ttX^p<-v-C'-$)ft. >r<o=}: 
d ££9 JfcS}WfiSl*1f *tf * N iffitl 2ifih"> fc*J3rfc 
AutfmXLX. E»p-GaNfciS^L. 09 (a) 
tr#-;PT -y T i: LT^Wfc^^SBW A u JJtf I-COWR 
#>£>3-ft.Ii:#^£*l-ft. 

[0016309 ( b ) tilBl — comffiKlrH^MWi; L 
T, N i c7)# 14XIS-f M — i/Ufcihtz i> CDXfo ft . 09 

(a) fciSWC, X-)VTv7t LX^tltzAu^M 
OWWiN i frtz>ts:hc\ iitfBJ&fcTKSftft. 

[00 1 73 A u tiffc*WR<O^S V \&JKtf) 1 Otft ft 

JS*><l4#x AutiGaN»ArttC»*tflW.t, **o 

[ 0 0 l 8 ] ifc, ¥^#^S<^®^iMfc^^I£ 
«3W»aEAuRl 3W1AU #-/UT'y7 , tfcN i . 
1 4 ^^LTSJaSt^iS^^^ft^^^^S^ 

*fr£ffiT£-£ft. 

[0 0 1 93 Z\<r)Xo%Ui&<D#-)l'T>yy"bWHtm 
^.CO^itt AufflplGaN ^<7)H Afi , «&"f L t 1® 
<r>mmtf^Mt l z'ftbKtz^ttfr r )X'ts:< , £ix#IE 
ft-C&ot fc3T- 5 -y ^«S3W8aSfitT*>iU«WB*W 

[ 0 0 2 0 3 , ¥3Stei: nyfthtfil-b coMX 
JMfi«rttlBi!«"CI4RWC* &v ^MMSWfc^ft^Hi 

jfcOfcWcf&S £if LfcflWMMHfcttttBfr? 5 -y ? £#S 
4U,*-5'^ ffitttfm&KtiSD-r ft . 

TfiSt'S> ft -I t tffrfriti . 



[002 13 

GaN^ftiiCfcV^- *MCp-GaNS>*— 5 

Vl-Hm* V -'*yb ilJg<0i« V ^ P -GaN3y??hJl 

[002 2 3 *^{i:±IBoraS^Sr8?^-r^< : 5r$ix 
tzi>coX\ ay?7h*?>w?&%mMUX'p-GaN 

^/Wfccora^©jfttn:^^Sr^tft^fc : 5r<. 
*-S7?«ttlft 4*— 5«y?«ffi£iB(£U Ga 

-f ft.Ii:£g&*Ji:-tft. 
[00233 

^hJifcie^S^riitKiO. »rfW)Nji*rarGaN 
*ffl£f#«fc?fci-fti><7)"C$>ft. 
[0 0 24 3 t"&;b*>, p-GaN3^Mfc«* 
$iirft3y*? h^^;K?JWi*»C"Cp-GaN*ffl 
A^Gamfc3V^ h^yWc&HJc^ixftJ:^ 
IwL. ijtay^^h^^/W^^UT^^SrfllW^ft 
ItCiOp-Ga N^ffi^^^JRttffirt^tSfrf ft G 

a mgr u 7 r * )v*%m l , wffiKSffitSfio^iHaMfc; 

-S-^itft^i:^ P -GaN3y^?M^I5: 
jfiflJCrNafiJ (Ga^Jg.) ttJUt^SikKriO, 

-tft. 

[0 0 2 5 3 JlttWtJi^fB^fl^iPS^a*^* 
¥SW«eB(i, £l«5r<kfcGafcNkft«U«fc:*tflll- 

ItrlSGaiiNi: Sr^jS^tHk^WIHifMi^ 

[002 6 3 iitGakN*«JSt:*trlli-v ft*ft 
^mmb\t. WitfGaN. A 1, Ga,., N (OS 
xSl ) , In, Ga, Al, B,.,. y ., N (OSx. 
y, zSl. OSx+y + zS 1 ) ^COGaN^W-ft;^ 

[0027 3 »*U<li«rK3>'^^H^^'Wi, ^ 
<tt>Hf . Co, V, Cr, Ru, Rh. I rcO 

tlHE/^Ur^^Wi. ^*<fct>Pt, W. Ta. M 
o. Re, Os, Tc, #.tfZr<0\,vfft*>lo£-£tf 
^k*#1Si:-rft. 
[00283 



(4) 



WBHT 11-204887 



mwBBfotmtnMMtt-? h ^mmmz-r>\ ^x mm 
izmm~?& . e i . *wn<nw. i (ommcomm 

teoi-vcstw*. * 1 *>SIIIS<*>#«"Ctt, Pt 

[00 29] #3fCfflVVfc#-$ y^m«gfis p-Ga 
N3>^^ Hll0>J:(cWI£*UfcPt 
A-2fc . JI^AuJB^&S^'-y ? A- 3 
Sft-S. Ptr7V^^b^^;U2{i. Au^yH^^ 
3«plGaN3y^^ hJf I'sctt?^ iTV-j'h IXC 
SttS&ffiSrSrf*:*^ @9<7)fi!5fc<7)N i/Auf»: 

[0030] ^OPt/AulIli. 3 0 0*C^Ma 
fc X 0 *- 5 y ? WttWKHkS*l* . Ml&g** 3 
0 0 "C 5:Mxix«i'7t-- Sv? tttttf£4t*-& . H 1 

(b) *fflvvc*«oaE&*BHW-4. 
too3i]0i (b)i:3o wcvxiLtvmm&Vs-) 
fzmcomMfi^t / z&i,f&&!&7iM<7)Wyg.7°v 7t4>vz 

[00 3 2] HI ( b He^-TJ: die. PtziV9 9h 

*?)V2\z.^ Gaizm-&$i:®.mm.ti*%L>^wx\ 

GajWWPtltttLNaWfliiirofcp 

ju2t,zttLX&tt%*-i vrzy?? vt%hcn>x\ 
3 o ovcofmmumxitt-s. -y ^wtt^^ai*** 
wm\zm\.h. 

[0033] L#> U JHsKUiittKtfS 0 0*CJ2LbtC±J* 
LXX K)&<nGamtl*±Chl:ofc%:jxti, HlO 

g aiitrn 7r-f /Mc^ep-e^-ti a fc. P - G a N 

ny^ hMl b P t r3i/^^ ?)V2 i:co#fflt:G 
h**;U2fcfi^U£»M8E<OGa#. PttO 

la-cwffiisoAsiia'fk-^ft pt-Ga^u mfi&sc 

[0034] ^7t. SWSSffiS^ 3 0 0°CfciIIET"£>-> 

xh. ^mwmm<r)mw^^y.-)^szxhn&^ 

ffl<nm&zZ. OIKffiSfcico&aiBMfc^ftP t-Gatf 

[0035] cix^><50»l.ca^# , ft^-W^o 

tc. H2 , ^bEcoSpS 2 <r>mM<0Bmiz~? v 
SMW" i. . H 2 <7)9ffi0im<r>G a N $¥Stt%MU , 
SIMpSGaNay?? hJHO±i=J?$^l 0 nm 

3r&v<-y H^^;U3fcA^MI*fLfc3i--S -y^lffiSrfii 

[00 3 6] 02 (a)W3y^? h^^;P4Ji:, H 



1 (a) <7)PtrJ>-^^b^^^2tit^T. AuK*t 

;P4^gPfc, 02 (b) J:5=5rAu?)Sg;iS:££ 

[0 03 7] <I?)V/Aum«i, ^5Q;aiajg5 0 0*C 
(cfcvvcsa**-* y 5 0 O'C^ 

52S?£, -VaVffYtfJVA A u ri> 
O, p-GaNny?? hJf ltf>SI®fcVrjy?? 
?J\s2t<7)fflt l Zim2 (b) ICA u h'-? LT^-T A 
u <?V nM ;P T >y 7°£± t h X 0 £3: h . £ i TvnM 
•y r fc ii , i&mz J: 0 ^itfc7c3feWiaW>ISSl fc * 

[0038] ifbiZCOKtzX olZ. p-GaN3y^^h 
lltV^y^? hjX^rt^fccTMfffifc^M >VT"/7°L 
itAu«t-?li. p -GaN3y?^ hJi lc^rt^c 
flA < . *fcGai «95R«ttjWB l ^fcft tc P - G 
aN3y^ hJllC0«H*^®JS<^Ga*^l#ai$ 
ft. £ir^y— LX'vayf? h^^yP4tcGa^ 
t£Srri><0"C\ V3y?? h*7JU4cr)ftmzmWy£<7> , 
G a *^^r 4 tfcifcrn 7 r -f $>tl h . 

[0039] L*>L, ^SiaSS- 5 0 OiCfiLbic* < 
LTt>. Vny^? h^^^OPMSBcOGa^Jfeti^'o 

Pt«i?l:Gat <?5iafc:i^K<0AJRiaHfc^ 
W^fiK^iX-T. Ga^^y<7)^M.C0mi^^.tX : Lzi 

v99v* *)v<r>&wfYcmm^mz<skrztthz. tw 

[0040] $.tz. p-GaN3y??Mli:V3y 

[oo4i] m^^sfewaaKS: 5 0 o^jjuitw < l 

Tfc, V/Au*>A>^4*»2O|«S<7)^««0^-5 -y 

ii:^.-r[Kv^tn:ffiS:^-t. u^^'-otm^-ri: -5 lz, 

V/Au«tt*ffii^GaN**aK«6K<0jW^ti, P 
t/Au HESS: t> cOlcit^T ^b#P3 € < f & 

^Bflji:Lr**<OGajWe«r«t:«AL. 

[0042] mzm 3 , 3 ^^jgo 

JBJBKov^TKB^-*. m3<OH«fe<9J$iS<7)GaN&¥ 
^*^a^7f-S-y^miS(i. ?S?f^p-GaNrjy^ 
^ hSl<^±t*?^l OnmWay^ h^^;U4 
fc, AuO&«ilS|S&^-r¥$^ 5 OnmiOPt yN''JT 

[00433 *^3WlS5«®f)V/Pt/AuA^ 

t£h ^mffim&mm.* 5 0 o-ctc^aa-rs z b t,z± 
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4(4. 122 (a) OVa^^h^WWi^Au 
>JT^^2(4Au<7)tetScAUri:t'C#ffl-ri.. 

[0044] ^idfcAufc-Sfifcvway^K* 

? /U4 (4 . Ga^yk CO&-£tt#«^T'G a N C0f& 
H*^^»<OGa-f3ry$r5l#aJi--J:*^^> P~ 
GaN3y?nil<^»'- Gac7)Vny^^h^ 

X . ajaii^fr gj&flrfix(4*jiS*tf) Gatfp-GaN 

t p-GaN3>*?bJllW*ifiC*-5-y?*Stt 
<0Bl»K:«J}i? s fl*a^N3fflM«ffi* JBdE-f * - k 
S. 

[0 04 5] 5feCHlSrfflV%TiiBflbfcJ;5C Pt(4 
GafccOEfc&SI^I^P t-Gat«W*»tV 
^^iMteJfc^TGak^SS^**^. ' 
tfO/i^ V3y^? h^^;W4<0l*lSI5twlfeiJcL,A:Ga 
(4. 0 3 fciK-f <fc a fc V a V 9 9 V * 9>VA k P t A y 

r * * ^ 2 1 corac h-t v t l . ^ept-^-r g a tr 

-^iJgjjftS. tft^t. IBB[««feffltr3e**Vri 
y?? h^^7U4^rt^<0Ga^l§JK7 , O7T^;U4. 

H 2 k l4a»<offt$£*i- <k -5 • 
[0046] ^aCltp-GaNay^^Ml 

^m^ftjsst^s^^^^^ 1, - fc p ~ G 
aN3 y^ hmtem-zmfflfi**- s -y 9W&&B 

J& L . *^ft«^^G a N^N»*i6lt 

£#£Clk#T'#6. 

[0047] N*HkSWiP-GaN3^? bBl 
cr>&ffik vny99 v*9)VA k^Ma^JtPfc* - S 
•y i?#ttS:*-ra*CO^T . H4 SrfflwtS uzmm 

[0 048] H4 (a) iz7jki-*oiz, mmwnz&^ 

XGabNkComf&ittfil : l«P-GaN3y?7h 

9Y* ^/K^ftVraR^ttKW/hS vvfe P - G a 
N3y?? M^c7)IE?LwiiA^MLr^§^^3 -y h 

[00 4 9] L*»U »|P"GaN3y^; t-Jf 
coSiffijPNjfflWfcSrfltf » HUlHp — G a Ntf>^fflC:(4G 

? ? h ^ 9 1V<T>7 x ;U 5 J&fttf C «0]S5?&J£tf>Slffi*fc{ifc 
exeftSfifctfJT'. ^3 -y h*BK<0*St4. 04 



|RliS:a*ittKffl>h£ v "f . p-GaNny? 
[.0 05 0] ii-c^i^spffikti. wsfcfcvvt 

(4. gfl^^STC. 3y^? h^^;N07x7USX^ 
£t>'f<,zm&&ZkZ^o<, 

[0051] <%\,zm5 T&mi izm-5* » *w»«*4 
con*fi^®ktr. Hufa^2, &3<nm&<mm>* 

- 5 v G a Nifi¥lftl/-1iSIfcHi LfcM 

(cov^TR*^*. H5{4^*^#F«jt (WTMQ 
W ; Multi -Quantum Well kDfJi) OjSttH**^"* G a 

[00 52] I5l:ifGaN^XV7^7lfi^ 
— f(4. -9-7-MTaWU 0 lk. n-GaNsy*? 
hill 0 2k. Bufa^^^^^s^^ ix/;:A1/P 

t/Au*^55r-&nSfiB<0^--5 y^m@l 0 3k. n 
-AlGaN (JST*****-*? < vfAtoWT 
h) 9 7 -y HS 10 4k. n-Ga N^jfeJl 105k. 
I nGaNaxo&SMQWvSttJSl 06k. p-GaN 
itil07k P -AlGaN?77b'1108L 
P -GaNay^?M10 9tM^SiO 2 
PI 10k. pSffl<75V/P t/Aut-5 'V^til 

[00 53] a6t*tGaN*7^VW-T7H • ^ 
h 5 7*ffi^#:^-if (40 5 k R3r 0 . rtSS^SER* 
iatn-GaNi^WI>t^077ll 12* 
P-A lGaN?77FH08i:p-GaN3y^ 
HB 1 0 9 k<OffltSiBLfct<?5"CJ)4. fl&WflWH4H 
5 k |BJ«T*4fcf>Si^*«»*i" 4 . 
[0 0 54] tti. 17C*tGaN^*l'-f 
(4. m^^'P -AlGaN?77FH0 8<?)±£B 
Sr^-fffiitk tfe'J -y iSM<D* YJ47ffilkk Ltzhco 

x-hh. m&mi 1 oimm*v*h?47WZ>r\-im 

«ig(405. H6kia|«-C*>4fcftK^S:**-r*. 
[0055] ±IBG a N^®«3t*^ : 5r2>^*^- 

/AuXliV/Pt/Au*-5 p-Ga 
1 0 9O±c05t— S 1 1 k L 

-CfflV^fl*. 057 , )S07T(4V/Pt/Au«®S: 

■?nmk LT(4. ±k UT09"CK«!BUfcN i/Au* 

[0056] *(cH8*=a^**«ffl«W5«MWlW)» 

ss k lt . Mia^ 1 7bs» 3 nmmnBBX'mw t/c^r 
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*U 0 5^S7^-rft!l<7)L — iffftit^Hli. 

[00 57] pSffl]«0^-S -y?«fiil HtU. N 
i/Au. Pt/Au, V/Au. 2WfV/Pt/Au 

ii, SSSO'CtfcV^tii^BmW^tOTftO. gffil 
tli^l$ljffll (tlTAPC ; Automatic Power Control inf 

[00 58] IClT'APCi:!! V— f aj7J<0ffiiTSriS 

[00 5 9] HStf^hftSSiM*** 1 ^. Ni/Aull 
*>U-if tt 1 5 0 0 BSBITttW^lfi^-r 4 ^ £ *«*3&»o 
fc. L*>U Pt/Auf»OW-fli4 0 0 0^, 
*f6HH«S52^*<!OJK!B<!OV/Au«ffiT«7 0 0 0 

$m(?)BB<?>V/ P t /A u ^BgSr^f-f 6 U- if X 
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